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(54) Joystick device 

(57) A joystick device (1) is provided including a 
larger number of proportional control actuators (3a,3b, 
4) than the prior art thereby enjoying higher operability. 
Joystick device includes an operation lever (2) having a 
grip portion provided on a surface thereof with a slide 
switch substantially T-shaped in section. The slide 
switch (3a) has a web portion (3aw) connected to an 
upper surface of a shaft rotatably supported at a lower 
portion of the operation panel. A magnet (6a) is embed- 
ded in a lower surface of the shaft (16). When the oper- 
ator slides the slide switch, the web portion of the slide 
switch pivots about the shaft, while the shaft rotates to 
displace the magnet in accordance with pivotal move- 
ment of the web portion. A magnetic sensor (6b) detects 
a variation in magnetic field intensity in accordance with 
displacement of the magnet, whereby a voltage propor- 
tional to the amount of movement of the slide switch is 
outputted. 
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Description 

[0001] The present invention relates to a joystick de- 
vice for use as an operation device in operating con- 
struction equipment such as a hydraulic excavator or a 
crane. 

[0002] Heretofore, joystick devices have been widely 
used to control various actuators (including a hydraulic 
cylinder, a motor and the like) included in construction 
equipment such as a hydraulic excavator or a crane. 
[0003] Fig. 8 is a side elevational view of such a con- 
ventional hydraulic excavator, while Fig. 9 is a side ele- 
vational view of the interior of a control cabin of the con- 
ventional hydraulic excavator. As shown in Fig. 8, the 
hydraulic excavator includes a bucket 102, an arm 103, 
a boom 1 04, and like parts. The operator of the hydraulic 
excavator vertically or laterally tilts a operate lever 202 
of a joystick device 201 disposed at a suitable position 
in the control cabin to control the operations of actua- 
tors. Thus, it is possible to control operations of the ex- 
cavator including, for example, excavation/dumping 
with the bucket 1 02, raising/lowering of the arm 1 03 and 
boom 104, and turning to the right or left of the main 
body of the excavator. 

[0004] The joystick device 201 has a grip portion pro- 
vided with at least one operation button 203 on a surface 
thereof. The operator is capable of turning ON/OFF a 
switch incorporated in the joystick device 201 by de- 
pressing the operation button 203. By so doing, it is pos- 
sible to control operations of the excavator including ex- 



draulic cylinder or the revolution of the motor can be con- 
trolled not at a variable speed but at a constant speed. 
The hydraulic cylinder and the motor function as the ac- 
tuator of such an attachment. For this reason, the joy- 
5 stick device 201 has a difficulty in fine controls of the 
attachments such as positioning. 

[0008] Further, in some cases the disposition of the 
two operation buttons 203 of the conventional joystick 
device 201 does not correspond to the direction in which 

10 the corresponding attachment is to be displaced, thus 
resulting in poor operability. Specifically, if an attach- 
ment adapted to rotate laterally is controlled with two 
operation buttons 203 that are vertically arranged in a 
row for example, the disposition (vertical direction) of 

15 the two operation buttons 203 does not correspond to 
the direction (lateral direction) in which the attachment 
is to be displaced, which raises a problem that the op- 
erator, particularly one who is unfamiliar with the oper- 
ation of such a joystick, must pay altention to the differ- 

20 ence in direction every time the attachment is to be op- 
erated, or like problems. 

[0009] The present invention has been made in view 
of the foregoing circumstances. It is, therefore, an object 
of the present invention to provide a joystick device im- 

25 parted with improved operability as compared with the 
prior art by virtue of the provision of operation means 
enabling proportional control at the tip of an operation 
lever or the provision of operation means of which the 
disposition is changeable in accordance with the direc- 

30 tion in which a subject for operation is to be displaced. 



backward revolution of a motor, or like operations. The 
hydrauiic cylinder and the motor function as an actuator 
for attachments (including a crusher and a grapple for 
example) of the bucket 102. 

[0005] Usually, two such operation buttons 203 are 
provided as one set and each of the buttons 203 corre- 
spond to one such switch as described above. The 
switch corresponding to each operation button 203 is 
turned ON/OFF alternately to achieve switching be- 
tween expansion and contraction of the hydraulic cylin- 
der or between forward revolution and backward revo- 
lution of the motor. 

[0006] Such a conventional joystick device 201 has a 
function of outputting a hydraulic or electric signal pro- 
portional to the amount of operation of the operation le- 
ver 202 when the operation lever 202 is tilted. Thus, the 
joystick device 201 is imparted with such high operability 
as to control expansion/contraction of the hydraulic cyl- 
inder, revolution of the motor or like operations at a 
speed proportional to the angle of tilt of the operation 
lever 202. As a result, the joystick 201 is capable of eas- 
ily performing fine controls in positioning of the bucket 
102 for example. 

[0007] On the other hand, the aforementioned attach- 
ments are controlled based on ON/OFF switching 
through depressing of the corresponding operation but- 
tons 203 and, hence, expansion/contraction of the hy- 



a joystick device according to a first aspect of the 
present invention comprises an operation lever capable 
of being pivotally supported at a base end thereof, first 

35 operation means located at a tip portion of the operation 
lever and supported so as to be movable in a predeter- 
mined direction, and voltage outputting means for out- 
putting a voltage proportional to the amount of move- 
ment of the first operation means. 

40 [0011] With the joystick device according to the first 
aspect of the present invention, it is possible to output 
a voltage proportional to the amount of movement of the 
first operation means caused by manipulation of the first 
operation means. Accordingly, manipulation of the first 

45 operation means enables proportional control of an ac- 
tuator included in construction equipment for example 
or like control. Thus, the joystick device is capable of 
performing proportional control of an actuator of an at- 
tachment added to a bucket included in a hydraulic ex- 

50 cavator for example or like control and hence enjoys im- 
proved operability as compared with the prior art. 
[0012] In the joystick device according to the first as- 
pect of the present invention, it is possible that the volt- 
age outputting means includes a magnet that is dis- 

55 placeable in accordance with movement of the first op- 
eration means, and a sensor for detecting a magnetic 
field intensity varying in accordance with displacement 
of the magnet, and is constructed to output a voltage 
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proportional to a variation in magnetic field intensity de- 
tected by the sensor. Use of such a generally available 
magnetic sensor allows the voltage outputting means to 
output a voltage proportional to the amount of move- 
ment of the first operation means. In this case it is pos- 
sible to employ a magnetoresistive device or a Hall de- 
vice for example as the magnetic sensor. 
[0013] The joystick device according to the first as- 
pect of the present invention may further comprise a ro- 
tating shaft connected to the first operation means and 
rotatably supported by the operation lever, wherein the 
magnet is mounted on the rotating shaft so as to be dis- 
placeable with rotation of the rotating shaft in accord- 
ance with movement of the first operation means. 
Mounting of the magnet on the rotating shaft makes it 
possible to render the joystick device compact. 
[0014] The joystick device according to the first as- 
pect of the present invention may further comprise bi- 
asing means for returning the first operation means to 
a home position. This feature is capable of returning the 
first operation means to the home position easily when 
the first operation means is at a position moved from the 
home position through manipulation of the first opera- 
tion means by the operator. Thus, the joystick device is 
imparted with further improved operability. 
[0015] Also, the joystick device according to the first 
aspect of the present invention may further comprise a 
built-in amplifier for amplifying the voltage outputted by 
the voltage outputting means. The provision of such a 
built-in amplifier makes it possible to amplify the output 
of the voltage outputting means to a practically usable 
level even if the output is very low. 
[0016] Still also, the joystick device according to the 
first aspect of the present invention may further com- 
prise a built-in regulator for regulating the voltage out- 
putted by the voltage outputting means. Even if there is 
a deviation between the neutral position of the first op- 
eration means and the neutral position of the outputted 
voltage, the provision of such a built-in regulator makes 
it possible to regulate the voltage so as to cancel such 
a deviation. 

[001 7] A joystick device according to a second aspect 
of the present invention comprises an operation lever 
capable of being pivotally supported at a base end 
thereof, first operation means located at a tip portion of 
the operation lever and supported so as to be movable 
in a predetermined direction, and an operation panel re- 
movably mounted on the operation lever so as to posi- 
tion between the first operation means and the operation 
lever, the operation panel being rotatable together with 
the first operation means and fixable. 
[0018] According to the second aspect of the present 
invention, the first operation means rotates as the oper- 
ation panel is rotated and, hence : the movable direction 
of the first operation means can be changed. Thus, it is 
possible to adjust the movable direction of the first op- 
eration means in accordance with the direction in which 
a subject for operation is to be displaced. Specifically, 



when, for example, the revolution of a motor serving as 
an actuator for laterally rotating the subject is to be con- 
trolled, the first operation means is made laterally mov- 
able. On the other hand, when the expansion/contrac- 
5 tion of a hydraulic cylinder serving as an actuator for 
vertically moving the subject is to be controlled, the first 
operation means is made vertically movable. 
[0019] Likewise, rotating the operation panel allows 
the position of the first operation means to be changed. 
10 Thus, it is also possible to adjust the disposition of the 
first operation means in accordance with the direction 
in which the subject is to be displaced. Specifically, 
when the revolution of the motor serving as the actuator 
for laterally rotating the subject is to be controlled by al- 
15 ternately depressing two such first operation means for 
example, adjustment is made to laterally arrange the 
two first operation means in a row. On the other hand, 
when the expansion/contraction of a hydraulic cylinder 
serving as an actuator for vertically moving the subject 
20 j s to be controlled, adjustment is made to vertically ar- 
range the two first operation means in a row. 
[0020] By thus making the movable direction or the 
disposition of the first operation means correspond to 
the direction in which the subject is to be displaced, easy 
25 operation based on operator's intuition becomes possi- 
ble. As a result, the joystick device can enjoy consider- 
ably improved operability. 

[0021] The joystick device according to the second 
aspect of the present invention may have a feature that 
30 the operation lever comprises a hollow body defining an 
opening portion shaped to allow the operation panel to 
be fitted therein, wherein the operation panel is fixed 
when fitted in the opening portion. This feature allows 
the operation panel to be fixed reliably. 
35 [0022] In the joystick device having such a feature, an 
arrangement is possible such that the operation lever 
has a fitting portion formed with recessed or projecting 
portions, while the operation panel has a fitting portion 
formed with projecting or recessed portions each of 
40 which is engageable with any one of the recessed or 
projecting portions of the operation lever, wherein when 
a combination of the recessed portions and the project- 
ing portions in engagement is changed to another com- 
bination, the operation panel is rotated through a prede- 
4 5 termined angle and fixed. This arrangement is capable 
of adjusting the movable direction or the disposition of 
the first operation means. 

[0023] The joystick device according to the second 
aspect of the present invention may further comprise 
so second operation means expandably and retractably 
supported on the operation lever, and a switch which is 
secured to the second operation means and is capable 
of being actuated for ONI/OFF operations in response to 
expansion/retraction of the second operation means, 
55 the switch having an actuating portion positioned on an 
axis of rotation of the operation panel. In this arrange- 
ment, the position of the actuating portion of the switch 
is unchangeable even if the operation panel is rotated. 
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Thus, even if the operation panel is rotated to change 
the movable direction of the first operation means or for 
a like purpose, there is no need to take measures, such 
as changing the position of the second operation means 
used to turn the switch ON/OFF, to meet such a condi- 5 
tion. 

[0024] Also, the joystick device according to the sec- 
ond aspect of the present invention may further com- 
prise voltage outputting means for outputting a voltage 
proportional to the amount of movement of the first op- 
eration means. This arrangement makes it possible to 
output a voltage proportional to the amount of move- 
ment of the first operation means. 
[0025] The above and further objects and features of 
the invention will more fully be apparent from the follow- 
ing detailed description with accompanying drawings. 
[0026] Other features and advantages are inherent in 
the communication stations and systems claimed and 
disclosed or will become apparent to those skilled in the 
art from the following detailed description in conjunction 
with accompanying drawings. 

Fig. 1 is a perspective view showing the construc- 
tion of a joystick device embodying the present in- 
vention; 

Fig. 2 is a front elevational view showing the con- 
struction of the joystick device; 
Fig. 3 is a sectional view taken on line ill -Hi in Fig. 2; 
Fig. 4 is a sectional view taken on line VI-VI in Fig. 2; 
Fig. 5 is a sectional view taken on line V-V in Fig. 2; 
Fig. 6 is a block diagram showing the configuration 
of a controller included in the joystick device; 
Figs. 7A-7D are explanatory views as viewed in 
terms of line VII-VII in the direction indicated by ar- 
row in Fig. 3 for illustrating a feature that an opera- 
tion panel included in the joystick device can be ro- 
tated and fitted; 

Fig. 8 is a side elevational view showing a conven- 
tional hydraulic excavator; and 
Fig. 9 is a side elevational view showing the interior 
of a control cabin of the conventional hydraulic 

[0027] Preferred embodiments of the present inven- 
tion will now be described in detail by way of example 
and with reference to the accompanying drawings. 
[0028] A Joystick device according to the present in- 
vention is used as an operation device of construction 
equipment such as a hydraulic excavator or a crane. 
The joystick device is located within the control cabin of 
such construction equipment so as to face the operator 
as seated on the operation seat. The joystick device ac- 
cording to the present invention may be used as an op- 
eration device of a game-dedicated computer for exam- 
ple as well as of construction equipment. 
[0029] Fig. 1 is a perspective view showing the con- 
struction of a joystick device embodying the present in- 
vention, while Fig. 2 is a partially cutaway front eleva- 
tional view of the casing of the joystick device. As shown 
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in Figs. 1 and 2, the joystick device 1 includes an oper- 
ation lever 2 having a base end 1 a pivotally supported 
on a base (not shown). The operation lever 2 is a hollow 
body comprising casings 2a and 2b as vertically sepa- 
rable mating halves. The casing 2a defines screw-re- 
ceiving holes 14 each extending thicknesswise there- 
through at appropriate portions. The casing 2b is formed 
with female screws at locations corresponding to the 
screw-receiving holes 14. As illustrated by the cutaway 
portion in Fig. 2, male screws 15 are threadingly en- 
gaged with the corresponding female screws formed at 
the casing 2b through the corresponding screw-receiv- 
ing holes 14 defined at the casing 2a to fasten the cas- 
ings 2a and 2b to each other. 

[0030] The operator grasps the operation lever 2 so 
that the thumb of the operator's right or left hand is 
placed on the front side of a tip portion of the operation 
lever 2 while other fingers of the same hand placed on 
the rear side of a central portion of the operation lever 
2. The front side of the tip portion, on which the thumb 
of the operator is placed, defines a square opening por- 
tion 1 8 in which an operation panel 3 is fitted. A substan- 
tially rectangular slide switch 3a is supported on the op- 
eration panel 3 so as to be slidable on the operation pan- 
el 3 in one direction. The operator slides the slide switch 
3a longitudinally thereof with the thumb of the hand 
grasping the operation lever 2 to manipulate the slide 
switch 3a. Though the slide switch 3a shown in Figs. 1 
and 2 is vertically slidable, it may be made slidable in 
any other direction than the vertical direction. The oper- 

r% nnnnl O <-» 1 <■* rs runnnrfc U*ir\ r*~>\ I Iq T r\r\arattf>n Kl ft- 

tons 3a and 3b so that they are expandable and retract- 
able reiaiive Lo me operation panel 3. The operator ma- 
nipulates these buttons 3a and 3b by depressing them 
with the thumb or other finger of the same hand. 
[0031] On the other hand, an operation button 4 is 
supported on the rear side of the central portion of the 
operation lever 2, that is, on the side opposite from the 
side where the operation panel 3 is fitted, so as to be 
expandable and retractable relative to the operation le- 
ver 2. The operator manipulates the operation button 4 
by depressing it with the forefinger or other finger of the 
hand grasping the operation lever 2. 
[0032] Fig. 3 is a sectional view taken on line Ill-Ill in 
Fig. 2. As shown in Fig. 3, the slide switch 3a is substan- 
tially T-shaped in section taken on line Ill-Ill and has a 
flange part 3af which slides longitudinally of the slide 
switch 3a on the surface of the operation paneL3 when 
the operator slides the slide switch 3a. The flange part 
3af has opposite portions extending from a central por- 
tion to opposite edges thereof with downward inclination 
at a predetermined angle, while the operation panel 3 
has surfaces inwardly dented along these inclined por- 
tions. 

[0033] A machine screw 5 is inserted into a hole ex- 
tending through a web portion 3aw of the slide switch 
3a. The machine screw 5 has an upper portion fixed in 
the web portion 3aw and a lower end connected to an 



15 



20 



25 



30 



35 



40 



45 



50 



4 



3NSDCCID: <EP 1262854A1 J_> 



EP 1 262 854 A1 



8 



upper surface of a shaft 1 6 rotatably supported at a low- 
er portion of the operation panel 3 (see Fig. 4). Thus, 
when the operator slides the slide switch 3a longitudi- 
nally thereof, the web portion 3aw of the slide switch 3a 
pivots about the shaft 16 in the same direction as the 
longitudinal direction of the slide switch 3a. 
[0034] Piston members 7,7 abut the web portion 3aw 
of the slide switch 3a from above and from below. These 
piston members 7,7 are biased toward the web portion 
3aw by springs 8,8 mounted on a frame 1 7 covering the 
operation panel 3 from below. Thus, under the condition 
that the slide switch 3a is at a position moved from a 
neutral position, i.e. its home position, by the operator 
sliding the slide switch 3a, releasing the slide switch 3a 
from this condition causes the piston members 7,7 to 
press the slide switch 3a from above and from below 
thereby to return it to the neutral position. 
[0035] The operation panel 3 is provided with a non- 
contact type potentiometer 6 therein. The potentiometer 
6 includes a magnet 6a embedded in a lower surface of 
the shaft 1 6, and a magnetic sensor 6b comprising a 
pair of serially connected magnetoresistive devices. 
The magnetic sensor 6b is mounted on the frame 1 7 at 
an appropriate location spaced apart a predetermined 
distance from the shaft 1 6. When the operator slides the 
slide switch 3a, the web portion 3aw of the slide switch 
3a pivots, while the shaft 16 rotates with this pivotal 
movement to cause the magnet 6a to be displaced. The 
magnetic field intensity varies in accordance with dis- 
placement of the magnet 6a, with the result that the re- 
sistance of the magnetoresistive devices forming the 
magnetic sensor 6b varies. When the magnetic sensor 
6b is applied with a voltage at its one terminal with the 
other terminal grounded, a voltage proportional to dis- 
placement of the magnet 6a is outputted from the con- 
necting point between the pair of magnetoresistive de- 
vices. In this way : it is possible to output a voltage pro- 
portional to the amount of movement of the slide switch 
3a. 

[0036] By thus fitting the magnet 6a to the shaft 16, 
the potentiometer 6 can be made compact. For this rea- 
son, the size of the joystick device 1 does not become 
significantly larger than that of the conventional joystick 
device even if the potentiometer 6 is located within the 
operation lever 2. 

[0037] Since such a potentiometer 6 is of the non-con- 
tact type, the potentiometer 6 is advantageous over a 
contact-type one in that it has superior durability and is 
less susceptible to noise. 

[0038] Though the magnetic sensor 6b in this embod- 
iment consists of the pair of magnetoresistive devices, 
it is possible to use a Hall device or the like instead of 
such a magnetoresistive device. An alternative arrange- 
ment employing a position sensitive light detector (PSD) 
is possible as a substitute for the arrangement employ- 
ing the magnetic sensor. Such an arrangement employ- 
ing a PSD is also capable of detecting the angle of ro- 
tation of the shaft 1 6 in a non-contact fashion and out- 
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putting a voltage proportional to the angle of rotation 
thus detected. 

[0039] A controller 9 is mounted at a central portion 
within the operation lever 2. As will be described later, 
the controller 9 has functions including amplification and 
regulation of the voltage outputted from the potentiom- 
eter 6. 

[0040] Fig. 4 is a sectional view taken on line IV-IV in 
Fig. 2, and Fig. 5 is also a sectional view taken on line 
V-V in Fig. 2. As shown in Figs. 4 and 5, switches 12,12 
and switch 1 3 are secured to the operation panel 3. The 
switches 12,12 are disposed so as to be capable of ON/ 
OFF operation when actuated through their respective 
actuating portions 1 2a, 1 2a in response to depressing of 
the corresponding operation buttons 3b,3b described 
above. The switch 13, on the other hand, is disposed so 
as to be capable of ON/OFF operation when actuated 
through its actuating portion 1 3a in response to depress- 
ing of the operation button 4. The actuating portion 13a 
is positioned on the axis of rotation (depicted by the 
dashed dotted line in Fig. 5) of the operation panel 3. 
Accordingly, the position of the actuating portion 13a is 
unchangeable even when the operation panel 3 is rotat- 
ed. 

[0041] Fig. 6 is a block diagram showing the configu- 
ration of the foregoing controller 9. As shown in Fig. 6, 
the controller 9 comprises an amplifier 9a and a trimmer 
9b. The amplifier 9a functions to amplify the voltage out- 
putted from the potentiometer 6, while the trimmer 9b 
performs bias adjustment and gain adjustment of the 
voltage amplified by the amplifier 9a. The provision of 
the amplifier 9a makes it possible to amplify the voltage 
outputted from the magnetic sensor 6b to a practically 
usable level even if the outputted voltage is very low. 
The provision of the trimmer 9b allows easy adjustments 
such as to cause a half of the voltage supplied from the 
power source to be outputted when the slide switch 3a 
is at the neutral position for example. 
[0042] The controller 9 comprising the amplifier 9a 
and the trimmer 9b is located within the operation lever 
2 as described above. Thus, the handling of the opera- 
tion lever 2 is easier than in the case where such ampli- 
fier and trimmer are located outside the operation lever. 
[0043] Figs. 7A-7D are explanatory views as viewed 
in terms of line VI I- VI I in the direction indicated by arrow 
in Fig. 3 for illustrating a feature that the movable direc- 
tion of the slide switch 3a and the disposition of the op- 
eration buttons 3b,3b are changeable. As shown in Figs. 
7A-7D, each side of the substantially square operation 
panel 3 is formed with a projecting portion 1 0 protruding 
outwardly. The casings 2a and 2b are formed with re- 
cessed portions 1 1 each shaped so as to be engageable 
with any one of the projecting portions 1 0. The operation 
panel 3 is mounted on the operation lever 2 by fastening 
the casings 2a and 2b to each other in such a manner 
that each of the recessed portions 1 1 engages each of 
the projecting portions 1 0. 

[0044] The movable direction of the slide switch 3a 
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and the disposition of the operation buttons 3b,3b can 
be changed as follows. First, the casings 2a and 2b are 
separated from each other to release the engagement 
between the projecting portions 10 and the recessed 
portions 11. Subsequently, the operation panel 3 is ro- 
tated 90°or 1 80°, then the projecting portions 1 0 and the 
recessed portions 11 are engaged with each other 
again, and the casings 2a and 2b are fastened to each 
other to fix the operation panel 3. Since the slide switch 
3a also rotates together with the operation panel 3, the 
movable direction of the slide switch 3a and the dispo- 
sition of the operation buttons 3b, 3b are changed. 
[0045] In the case shown in Fig. 7A, the slide switch 
3a in a vertically slidable state is located on the right- 
hand side of the joystick device 1 in front view, while the 
operation buttons 3b,3b in a state vertically arranged in 
a row are located on the left-hand side of the joystick 
device 1 in front view. When the operation panel 3 is 
rotated 90°in the direction indicated by arrow from the 
state shown in Fig. 7 A and fixed, the slide switch 3a be- 
comes laterally slidable, while the operation buttons 3b, 
3b assume a state laterally arranged in a row, as shown 
in Fig. 7B. 

[0046] The operation panel 3 can be mounted to as- 
sume a state shown in Fig. 7C or Fig. 7D when the op- 
eration panel 3 is further rotated 90°or 1 80° in the direc- 
tion indicated by arrow and fixed in the same manner as 
described above. Thus, the operation panel 3 is mount- 
ed on the operation lever 2 to assume any one of the 
four different states according to the preference of the 

~ M 41 - 
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[0047] When the revolution of a motor serving as an 
aciuaior for iaieraiiy rolaling a grappie for exam pie is Lo 
be controlled using the slide switch 3a (or the operation 
buttons 3b,3b), the operation panel 3 is rotated and fixed 
to assume a state shown in Fig. 7B or 7D where the slide 
switch 3a is laterally slidable (or the operation buttons 
3b,3b are laterally arranged in a row). On the other hand, 
when expansion/contraction of a hydraulic cylinder 
serving as an actuator for vertically moving a crusher for 
example is to be controlled using the slide switch 3a (or 
the operation buttons 3b,3b), the operation panel 3 is 
rotated and fixed to assume a state shown in Fig. 7A or 
7C where the slide switch 3a is vertically slidable (or the 
operation buttons 3b, 3b are vertically arranged in a 
row). As a result, the movable direction of the slide 
switch 3a (or the disposition of operation buttons 3b,3b) 
is made corresponding to the direction in which the sub- 
ject for operation such as the grapple or the crusher is 
to be displaced. Thus, easy operation based on opera- 
tor's intuition becomes possible and, hence, the joystick 
device enjoys considerably improved operability. 
[0048] While the operation panel 3 in this embodiment 
can be fixed after each 90°rotation, it is needless to say 
that the operation panel 3 can be fixed after each rota* 
tion through a different angle than 90° if the shape of the 
operation panel 3 and the numbers of projecting por- 
tions 1 0 and recessed portions 1 1 are varied. For exam- 



ple, an arrangement is possible such that the operation 
panel can be fixed after each rotation through any de- 
sired angle if the operation panel 3 is shaped circular 
and the numbers of projecting portions 1 0 and recessed 

5 portions 11 are increased as large as possible. 

[0049] As described above, the actuating portion 13a 
of the switch 1 3 is positioned on the axis of rotation of 
the operation panel 3. Accordingly, the position of the 
actuating portion 13a is unchangeable irrespective of 

10 the operation panel 3 rotating to assume any one of the 
states shown in Figs. 7A to 7D. Thus, the operation but- 
ton 4 can be used without the necessity of changing the 
position of the operation button 4 even when the oper- 
ation panel 3 is rotated. 

15 [0050] As this invention may be embodied in several 
forms without departing from the spirit of essential char- 
acteristics thereof, the present embodiments are there- 
fore illustrative and not restrictive, since the scope of the 
invention is defined by the appended claims rather than 

20 by the description preceding them, and all changes that 
fall within metes and bounds of the claims, or equiva- 
lence of such metes and bounds thereof are therefore 
intended to be embraced by the claims. 
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Claims 



A joystick device comprising an operation lever ca- 
pable of being pivotally supported at a base end 
thereof, first operation means located at a tip portion 
of the operation lever and supported so as to be 
movable in a predetermined direction, and voltage 
outputting means for outputting a voltage propor- 
tional to the amount of movement of the first oper- 
ation means. 



2. The joystick device accqrding to claim 1 , wherein 
the voltage outputting means includes a magnet 
that is displaceable in accordance with movement 

40 of the first operation means, and a sensor for de- 
tecting a magnetic field intensity varying in accord- 
ance with displacement of the magnet, and is con- 
structed to output a voltage proportional to a varia- 
tion in magnetic field intensity detected by the sen- 

45 sor. 



The joystick device according to claim 2, further 
comprising a rotating shaft connected to the first op- 
eration means and rotatably supported by the op- 
eration lever, wherein the magnet is mounted on the 
rotating shaft so as to be displaceable with rotation 
of the rotating shaft in accordance with movement 
of the first operation means. 
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55 4. 



The joystick device according to claim 1 , further 
comprising biasing means for returning the first op- 
eration means to a home position. 
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5. . The joystick device according to claim 1 , further 
comprising a built-in amplifier for amplifying the volt- 
age outputted by the voltage outputting means. 

6. The joystick device according to claim 1 , further 5 
comprising a built-in regulator for regulating the 
voltage outputted by the voltage outputting means. 



7. A joystick device comprising an operation lever ca- 
pable of being pivotally supported at a base end 10 
thereof, first operation means located at a tip portion 
of the operation lever and supported so as to be 
movable in a predetermined direction, and an oper- 
ation panel removably mounted on the operation le- 
ver so as to position between the first operation is 
means and the operation lever, the operation panel 
being rotatable together with the first operation 
means and fixable. 



8. The joystick device according to claim 7, wherein: 20 
the operation lever comprises a hollow body defin- 
ing an opening portion shaped to allow the opera- 
tion panel to be fitted therein; and the operation pan- 
el is fixed when fitted in the opening portion. 

25 

9. The joystick device according to claim 8, wherein 
the operation lever has a fitting portion formed with 
recessed or projecting portions, while the operation 
panel has a fitting portion formed with projecting or 
recessed portions each of which is engageable with 30 
any one of the recessed or projecting portions of the 
operation lever, wherein when a combination of the 
recessed portions and the projecting portions in en- 
gagement is changed to another combination, the 
operation panel is rotated through a predetermined 35 
angle and fixed. 



10. The joystick device according to claim 7, further 
comprising second operation means expandably 
and retractably supported on the operation lever, *o 
and a switch which is secured to the second oper- 
ation means and is capable of being actuated for 
ON/OFF operations in response to expansion/re- 
traction of the second operation means, the switch 
having an actuating portion positioned on an axis of *s 
rotation of the operation panel. 

11. The joystick device according to claim 7, further 
comprising voltage outputting means for outputting 

a voltage proportional to the amount of movement so 
of the first operation means. 
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